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QUARTERLY MONITORING REPORT
GROUNDWATER RECOVERY SYSTEM OPERATION

STANDARD CHLORINE OF DELAWARE, INC.
DELAWARE CITY, DELAWARE

20 April 1993

This quarterly report has been prepared to document the activities associated with the
groundwater recovery program at the Standard Chlorine of Delaware, Inc. (SCO),
Delaware City, Delaware facility. This report has been prepared in accordance with the
22 January 1988 Consent Order between the Delaware Department of Natural Resources
and Environmental Control (DNREC) and SCD, Included in this report are the results
of quarterly groundwater sampling of site monitor and recovery wells, and a summary of
the monthly groundwater withdrawal rates and contaminant recovery at the recovery

• wells. Water level data for the recovery and monitoring wells for this quarter are also
presented herein. Additionally, modifications and maintenance activities performed during
this period, and an evaluation of the recovery well system performance and

• recommendations are presented in this report. The documentation presented in this report
covers the quarterly period from January through March 1993.

Recovery Svstem Modifications and Maintenance

A review of system maintenance reports provided by SCD shows that for the months of
January, February, and March nearly continuous groundwater withdrawal occurred at
recovery wells RW-1 and RW-4. Recovery wells RW-1 and RW-4 were not pumping for
approximately two days in February and one day in March due to plant maintenance
activities. Recovery well RW-2 was not pumping during this quarterly period due to
pump failure. A leak in the discharge line of RW-3 caused the well to be taken off line
on 4 February 1993 for the remainder of February and the entire month of March. A
treatment system upset caused recovery well RW-5 to be off line for the month of
January and a portion of February. The well was put back on line on 11 February. The
total down time for recovery well RW-5 during the month of March 1993 is
approximately 6.5 days and is attributable to system maintenance.

Due to a totalizer malfunction at recovery well RW-5, the flow rate has been estimated
at 5 gpm for the performance period in February and March 1993.

t
Recovery Svstem Performance

The overall influence of pumping at the site, and the effectiveness of the recovery system
at the time of data collection are very limited. As shown in Figure 1, the influence on
groundwater levels from pumping is most noticeable in the areas of recovery wells RW-1

SCD-DE6M QTR93.TXT



Quarterly Monitoring Report (Continued)

and RW-4, which is consistent with recent quarterly monitoring data. The effectiveness
of the recovery well system with two wells not pumping (RW-2 and RW-3) is limited to
the areas surrounding recovery wells RW-1 and RW-4.

The average monthly withdrawal rates for recovery wells RW-1 through RW-5 are
presented on Table 1. The number of days that each of the wells were not pumping
during each month is also indicated on Table 1. The average monthly withdrawal rates
represent the average flow rate for each of the wells for the days during the month that
the wells were actually pumping. The flow rates at recovery well RW-1 and RW-4 for
this quarter are similar to the rates reported for the last two months of the fourth quarter
of 1992. The average withdrawal rate at recovery well RW-3 during the month of
January and the beginning of February, before the well was taken off line, was similar
to rates from the fourth quarter of 1992. As previously mentioned, RW-2 was inactive
for the entire quarter due to pump failure. Flow rates for RW-5 for the operating periods
in February and March are estimated at 5 gpm. This rate is similar to withdrawal rates
recorded in the first two quarters of 3992 when the well was last pumping.

A complete round of depth-to-water measurements from the site monitoring wells and
recovery wells was obtained on 24 March 1993 and is presented in Table 2. Due to
pump failure and discharge line malfunction, recovery wells RW-2 and RW-3 were not
pumping on this date. A water table elevation contour map was prepared using water
level data obtained on 24 March and is presented on Figure 1. An error in the recording
of the depth-to-water measurement occurred at monitor well MW-3 during this quarter.
As a result of this erroneous reading, the depth-to-water measurement for MW-3 could
not be used in the preparation of the water table elevation contour map.

The quarterly groundwater sampling of the monitor and recovery wells at the site was
performed on 11 March. Table 3 presents the total benzene species concentrations from
groundwater samples obtained from the site recovery wells and monitor wells. The
individual benzene species analysis for these recovery and monitor wells is presented in
Table 4. The data presented on Table 3 were used to prepare an isoconcentration map
(see Figure 2) of the total benzene species from the 11 March 1993 sampling of the site
monitor wells and recovery wells. The total benzene species (TBS) concentrations
reported for site monitor and recovery wells are, in general, comparable to data from the
last quarter of 1992. The notable exceptions include the detection of free organics at
TW-7 for this quarter as compared to a concentration of 24.23 mg/L for the previous
quarter. Previous quarter monitoring data showed free product at monitoring wells TW-5
and TW-28, as compared to concentrations of 137.94 mg/L and 264.98 mg/L for the
respective monitoring wells during this quarter. Total benzene species at recovery wells

- 2 -
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Quarterly Monitoring Report (Continued)

RW-2 and RW-3 were not determined for this quarter because the wells were not
operational and could not be sampled.

The summaries of groundwater and contaminant recovery for each of the recovery wells
RW-1 through RW-5 are presented in Tables 5 through 9, respectively. Each table
presents the monthly and cumulative groundwater and contaminant recovery for each well.
The total system monthly and cumulative results are presented in Table 10. As shown
on Table 10, operation of the site groundwater extraction system through March 1993 has
resulted in the recovery of an estimated 48,742.6 kilograms of contaminants.

Recommendations

%-• ~ • " Necessary repairs should be made at RW-2 in order to reactivate this well
and an assessment should be made regarding the need for well
rehabilitation.

• Necessary repairs should be made at RW-3 in order to reactivate this
groundwater recovery well.

• Necessary repairs should be made to the totalizer at RW-5.

m
*
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* TABLE 2
GROUNDWATER LEVEL DATA

STANDARD CHLORINE OF DELAWARE, INC.
24 March 1993

Location

TW-1
TW-2
TW-3
TW-4
TW-5
TW-6A
TW-7
TW-S
TW-10
TW-22
TW-24
TW-25
TW-28
TW-30
TW-31
TŴ 9
TW-50
TW-60
TW-61
TW-62
TW-63 .
TW-64

MW-1
MW-2
MW-3
MW^
MW-5
MW-6
MW-7
MW-8
MW-9

RW-1
RW-2
RW-3
RW-4
RW-5

Measuring Point
Elevation
(ftMSL)

44.80
53.74
53.46
52.61
47.91
48.08
47.27
51.14
49.60
51.23
48.07
48.12
51.39
-50,94 .
49.28
54.45
52.87
45.17
44.23 .
47.64
52.55
52.21

49.46
48.35
50.23
55.22
25.36
51.43
48.92
43.22
4145

53.52
51.77
44.32
46.84
47.72

Depth to
Water
(ft)

32.28
41.80
42.34
42.18
35.96
37.44
36.98
39.78
39.36
42.20
40.68
38.26 -
44.18
42.14
38.98
50.14
48.40
40.20
39.58
43.12
48.26
45.98

38.00
44.60
40.38
' 50.50
21.24
47.00
45.10
38.30
40.70

54.08
47.00
39.92
49.38
36.90

Groundwater
Elevation
(ftMSL)

12.52
11.94
11.12
10.43
11.95
10.64
10.29
11.36
10.24
9.03
7.39
9.86
7.21
8.80.
10.30
4.31

' 4.47
" " " 4.97

4.65
4.52
4.29
6.23

11.46
3.76
9.85
4.72
4.12
4.43
3.82
4.92
6.75

-0.56
4.77
4.40
-2.54
10.82

SCD-DS/TBL2Q1.TBL $ R 3 Q & Q ̂ ̂
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TABLES

QUARTERLY SAMPLING RESULTS
MONITOR AND RECOVERY WELLS

STANDARD CHLORINE OF DELAWARE, INC.
11 March 1993

Location

TW-1
TW-2
TW-3
TW-4
TW-5
TW-6A
TW-7
TW-8
TW-10
TW-22
TW-24
TW-25

TW-28
TW-3Q
TW-31
TW-49

£ TW-50

*"" RW-1
RjW-2

RW-3
RW-4
RW-5

Total Benzene Species
Concentration (mg/L)

7.19
0.10
0.06
0,02

137,94
13,16
*

180.77
21.05
0.10
6.97
19.05

264,98
*

239.79
267.19
253.36
26.59
**
**

*
21.87
180.57

* Free organics in well.
** ?samnlft nnr r.nlIftCt«H_

SCD-De<MQRT-SMP,TBL



>

WTJg
u
fjj
i.en
63
2
S3 g
M "*

^ ^i u

< 5

£ 3* ̂  £*̂ *•• ;j ™* 2̂
|3 £ § =" j=

1 § ̂ 1 1™ — b 5
M 1 ""* — •"< u § s

<•"=•«
""" ̂  -H
^ * e
fc™« •••

g
O*
r
H

*

-

>

j
Ho
H

X
U
B

^
H
Za
flu

az

1
azu

«
S

U)

eaz

«**̂

fU

""

<n
S

O
Hac
O

g
S

^
a;

Oz
Os

s«oo

asa.

*£«£

2 2
K d

0 O
q p
V v

0 0
p p
v V

Vl VI
q p* *

0 O

V V

O 0
0 O
p' o"V V

0 0
q q
V v

VI VI

0 0

3 3
0 O
o o
o" o'
V V

3 B
d d

o o
0 0
d dv v

O 0
d P
V P

»

2 2S ®
v

» a<»> o
d d

vi o
.0' d

V-l VI§ s
V 0

irj O
^ \£j

— (N

S S

S 3
d 0"

o o
p o
? 3
o o
q q

VI VI

5» .3
? 3

1 §
v V

O O
q q
? ?

2 2
O 0p' dv v

VI VI ̂

q -q
V v

O O
o 3
d dv v

o —
I 5
V

o o
0 0
d o"
V V

o o
o q
V v

O O
0 O
o" p'v v

S 0
d d

«• VI§ s
V"

i §
3 3

s °>
>o *&

m M^
> ?£
P P

S 2
s 2—

0 O
o q
3 3

O 0
p q

*~> w->
q q^ ̂

O 0
3 3
3 3
00 — .
O O
d d

S S
d d

V. V,

O 0
3 3
•£ 3•J5 O
o" o

JS ?!
vO O*

0 O
O 0

? 3

tS S
(NJ 00
VI

V ?

'

4? 2
— t*i

oo fi

^

yj

O
O
[•Tl

S 3 S
vc -0 E

.,
vi vo r̂ .

" fe' 26 ^
P P P

P o —
d « d
—

o o o
q p . o
3 3 3

O O 0
q p o

»n vi vi
q q q
* * *

O 0 0

3 3 3
m * O
d d ^

?

d d 1

« V, V!

O O O
d d o"v v v

Q ^ O

-O'S

"v

a\ -^ o
ro O d

O O O
o o o
3 3 3

o 8 S

I f f
o \o •—•
CN \O O

""

— (S 3-

§ - °'

S 3 1

° oi ?
«0 r-̂  oo*

op 2 S
5t ^ ^p p p

S: S S
^"23ts

O O 0
p o p
3 ? 3
O M- (Ns- - °

VI V> V)

q q q
1 1 ?

° 2 °
o d dv v v

fS V> -Oq — -•

o o o

VI .0 V,

O O O
o" o" d
V V V

rn -r viO — . irt
d *•* ~̂

\o %p — .
d )̂ T̂

O S O
O 0 O
o d dv v v

8° 'Svi -O

| § §
V

— • O vi

d — "vif»

d d d
*" ™

^ 1 §

S S Svi %d ^

S S ?3
> > i>
P P P

" £ 2 £
£j 5 ?!r4 ?N S

O o o
o q o
3 3 3
0 3 0— o —
« d °.

«0 V^ VI

o o o
d d o'v v v

o o o
3 3 3
3 3 3

,
p> P *n
d d id

• o — i d

— — xrt
o o o"?
se v/i 55
s' " — o

5f S 5
m ^ r-4

0 ft °~ O — i-
P d °
O V O
V V

g ON rs

P2 —

8 ? S
V V V

? r»_ . S
3 q srN

oo o 5

r/j

a ™ ""
ai
O
UJ"j^§°
E «* -v K

° ^ V VI

•i ^ «i "ip p p p

v> 00

o o
p S
? ?

o 2d o

V> VI

o S
o dv v

O f>

s. 3?
\o \o
d d

d d

vi os 3?
-T r-
_J — .*

oo o
"T CS

0 0
0 0o dv V

d OO

m d

d ?v v

5? °*
r̂  vi

vi Q Cl r-%
CU tU

D C
CU (Ud d
O OS LJ D "&aa,- -. . O

O O
Z 2
-J J&> PU

\O ^ ^ v%
vi &o <n T

— (s m MT
^ fe fe >•
B! Si B£ &

r~«
d
—

p

o
d

VI

O
o"
V

os
3
n
P4

?

Ift
o
V

p̂
_^

ao
go

3
dv

oo
en

8

S
vi

VI
vi
"—

(-*

P
"T

«n
>
££

v
Ct> a

S 2 1JS o d

jSH ?
m •? a
"̂  — **•

vn X
S cs S

u

o P 1
|||
X 2 51^5
§ 3 ̂

c S -c "§
1 3^9
c S — J51

03
Z

O • O

O S — r^"

£ §
C V *

I a 1
lit!o a — o

3 ̂ S 1o _-. f^ c

. . . .
CO ^
2 rrfe

Sz^g

c °o fi £ C

1 1 81
2 J5 •" PI e § s
•S 2 •§ .H
"5 X ^ > i
f g Sv,
OS£2

> i i <
O

SI rS <J«j E o 55 ̂*̂ i s ̂  /• "̂

t
6
.2
c_o

Ics§u
=3
*f



I
I
1
I
I
I

1
I
I
I
I
I

aR3080U7

_
w
a.
Sa.
^ £*

5 g
^ (£
5 "̂1 S
^ er^ 6•S M^ f
£ 6
3 0

C 6li
f
o

.̂
~- •

IU7

• — .
| S

.fl
^ • ̂ **— y °s
P m 5

01 §
d •
K CC

? iQ, ^

• Jl
o ̂ £,

1*1
ml |
1| 8o * •P cc

:~J._̂ :̂ _"5•f • S.
f S*° •§ £
— C H *
S * ^

i 85I
% "* "o
IT K
i
^ o
S* 0? ?2S ^ x
S *» -3» -B S& Is

3 •

SI
i° iH- 3a.

•3*co
>, ̂

23
M: 92 •
1 i"o SH a.

i f
3 "—
II«E £
• aa c
S "5.
• E
< 0.

"Eo

to co co CD r*« Cft
CM to* eo* a CM ̂in h- o o co toto r- ca o *• CM

CO Q <O TO ̂  *•
co co co tn M1 o)
CO CM CM O CM CM

CO CO CO CO CO CO
•*• ̂  *- CD CO tO
CO CO CO CM CM CMco co co co co n

Sin in r- ̂ toh» GO C5 *C CO
CO CO CO CM CM CM
•*• CM PS M* in <Dco n co co w so

»• "̂  f̂  B IO, W
CD OB V ffl O| <>

co co o in o M>
O Cft O CO O O

W « (0 CO O 0
V CO CM M- Mr lO
CM CM CM CM CM CM

CM i 1-g - *o> c -o s ^ 2? ca e • o n.c ̂
— -s u. S < S ->

* CM a»
cd r^ ̂
M* O) Oeo MT to

tO B f*.
r̂ o N.co to co

,

o o o
0 0 O
0 O 0MT MT MT

500•4- M- »
CO CO O
to r- e»n n n

o a on 10 *
i §i
S O> CM

h- r. CM
r̂ . CM t»
CM CM CM

•

1!>>• ai a.
33*T < CO

CO CO Bv t*; oiCM n MT
0 O CM
r- *> eo

o> MT 10
en CM CM
CO •— «̂
•̂  CM CM

CO, CO CO
CM CM CM
CS O> C&
CM CM CM

CM CD toM- in t̂eo CM —
O CM fM- M- Mr

0 O 0
—— T- IO
— CO ̂
CM tfi f-co •— *-
CM 0» O>

CM ̂  h*
o m neo •* •*

k k
^ J2 J5
5 £ E
0 • *% g s
O Z Q

O CO O
CO O) CM•- o »-
CM M- M-
CO* CO CO*

rv T- q
d d V
<D CO O)

Ol O> Olm tn ui
co 10" co
CM CM CM

-.

"̂ (Q win to coo r* CB
V tn" in"MT M- MT

o o tnr*. M- n
CU M- EOm o t-*en 01 CMr̂ . in as

CM in co
d CM M"
M" "V ̂ *

CO § 1|s i?|— -^ u_ S

T?

|

O

"5.
Es

•=*

1
IT

"di_e

o
ao
^
•
g
3cr
r
£
£
5
CB
C
t:
CO
*



c" ^JaO>i "•. ̂. ̂ * O p S S S S t p t O f p

IIU
i =IgifH

O

fi £s •-£

Isi&la

Pu
m

o "3
Q) 9
D) C
«J 'H.

flR3080^8 1

q o» q f*1: T q o> ̂ <o o> cq cu cu cu cu
10 (O co ^ uR GO O) cu in! do •̂  t~
|C f*T fC CO' CD CO* CO* O> O> Of Cf Cf cf o" O"

°. °! T ^ ** °* - P w u> coq^f qqq
Uj CO CO v«**CO V V Is" O CD (O
*-!-•*- COCOC9 v-CUCM COCU

U> U310 to
CM Ol W

«* <•" 01 eft" a" a> a»~ o»" of

o o o oCM
iQ

coqcq (q^»- o « q Tcy«r o o o
(s. to (d co 10* ci ouio cdtoui

§ 2€?=_o2 -c^*^ >.CDQ. is>o rfi ?ja
O) J5 cu ««- rl U.-S



11
« ( p B

cof
15*S S -a* "5 s s

Hi E m *
11 3i|
i £0:

i |J
! * *~^

r *fl
r '•p • i j||.
i ^ ^1 is
1 If <? Pf

c? i i *~* ct£ E
• 5; :! 1 1

!a ® £ S 5?1
"as J* "pt ^̂  S
t_! ^ E r g

' *§ c > > X•I! I is-g S °- 5 S)

® s• t IfI £1 s

• J.1̂
I! i!

P 1•
1 - ^ * 0£ *""*gl5 CC
I _

(n C5i

1
| 9R3080I49 1

cpcuN eo oi to cpoq^ o>"-^r cp co co
cj S S S m N! SSS £>&£ (ô ^
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